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Device for measuring the intensity of a stoonq current 

passing through a wire 

The present invention relates to a device for measuring 
the intensity of a strong current passing through a 
wire . 

The term "strong current" is used to mean any current 
with an intensity between 100 and 1000 A. 

To measure such strong currents, it is normally the 
magnetic field generated around the wire conducting the 
current that is measured. 

To obtain an accurate measurement of this magnetic 
field, a so-called "opposition" method is used. 

This method consists in placing around the wire a 
winding conducting a current counter to the direction 
of the magnetic field, that is adjusted to cancel the 
magnetic field. 

When the counter-current control loop is a system said 
to be sampled at a frequency FO, the components having 
frequencies greater than the frequency FO that are 
present in the current to be measured can create 
serious errors. 

The purpose of the present invention is to create a 
device for measuring the intensity of a strong current 
which can filter the abovementioned spurious components 
in order to obtain an accurate measurement of the 
intensity. 

The subject of the invention is thus a device for 
measuring the intensity of a strong current passing 
through a wire, comprising a magnetic sensor in the 
form of a loop surrounding the wire, and a turn of 



conductive material surrounding the wire, conducting a 
high-frequency counter-current, the intensity of which 
is adjusted to cancel the magnetic field. 

According to the invention, this device is 
characterized in that the turn of conductive material 
is in short circuit and surrounds the magnetic sensor. 

The turn of conductive material in short circuit is a 
closed turn. 

The resistance R of the turn of conductive material in 
short circuit is adjusted to obtain an L/R filtering 
constant, L being the inductance of the turn. 

This turn in short circuit conducting a high-frequency 
counter-current, thus forms a filter that can filter 
the spurious components of the current to be measured. 

Preferably, the turn is made of soft iron and is 
surrounded externally by a copper jacket. 

Such a turn also acts as a shield against the 
electromagnetic fields external to the device. 

In a preferred embodiment of the invention, the turn 
includes, internally, a channel concentric with the 
torus of the turn, containing the magnetic sensor. 

The magnetic sensor can be a wire of nickel-iron alloy 
foirming a closed loop and surrounded around its entire 
circumference by a coil that is formed by helical 
turns . 

The measuring device according to the invention thus 
comprises a single component which incorporates the 
turn and the magnetic circuit. 



other features and advantages of the invention will 
become apparent from the description below. 

In the appended drawings, given by way of non-limiting 
examples : 

- figure 1 shows, in partial cross section, a current 
measuring device according to the invention, in which 
the turn and the magnetic circuit are incorporated in a 
single component, 

- figure 2 shows the magnetic sensor which is also 
incorporated in the component shown in figure 1 . 

The device represented in figure 1 for measuring the 
intensity I of a strong current passing through a wire 
1, comprises a magnetic sensor 2 in the form of a loop 
surrounding the wire 1, a turn 3 of conductive material 
surrounding the wire, conducting a high-frequency 
counter-current, the intensity of which is adjusted to 
cancel the magnetic field H. 

According to the invention, the turn 3 of conductive 
material is closed and therefore in short circuit, and 
it surrounds the magnetic sensor 2. 

The resistance R of the turn 3 of conductive material 
in short circuit is adjusted so as to obtain an L/R 
filtering constant, L being the inductance of the turn 
3. 

In the example shown, the turn 3 is made of soft iron 4 
and is surrounded externally by a copper jacket 5. 

As indicated in figure 1, the turn 3 includes, 
internally, a channel 6 that is concentric with the 
torus of the turn 3, containing the magnetic sensor 2 
represented in detail in figure 2 . 
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Figure 2 shows that the magnetic sensor 2 is a wire 7 
of nickel-iron alloy (Mumetal) forming a closed loop 
and surrounded around its entire circumference by a 
coil 8 formed by helical turns. 

The measuring device that has just been described can, 
for example, present the following characteristics: 



- wire diameter (without insulation) : 4 mm 

- nature of the wire 1: copper 

- internal diameter of the toroidal turn 3: 15 mm 

- outer diameter of the turn 3: 45 mm 

- thickness of the copper jacket 5: 2 mm 

- width of the channel 6: 5 mm 



There now follows a description of the operation of the 
measuring device that has just been described. 

The current of intensity I passing through the wire 1 
generates a magnetic field H around this wire. 

The turn 3 in short circuit surrounding the wire 
conducts a high-frequency counter-current (for example 
10 Hz), the effect of which is to generate a magnetic 
field in a direction opposite to the field H so as to 
cancel the latter. 

The magnetic sensor 2 incorporated in the turn 3 is 
used to measure the magnetic field and therefore detect 
the nullity of this field- The value of the intensity I 
is obtained by measuring the intensity of the counter- 
current . 

The turn 3 made of a soft-iron core 4 and an external 
copper jacket 5 presents a resistance R and an 
inductance L that can be adjusted by construction to 
obtain the required L/R filtering constant. 
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The turn 3 in short circuit is thus used to filter the 
spurious frequencies by adjusting the cut-off frequency 
Fl of the filter by altering the dimensioning of the 
elements 4 and 5. The frequency Fl is chosen between 
the required bandwidth of the sensor (10 Hz for 
example) and the sampling frequency FO (10 kHz for 
example) . 

The high-frequency components that are not reduced by 
the compensating current no longer saturate the 
measurement subsystem. The detrimental phase lag due to 
a magnetic signal filter is eliminated. The anti- 
aliasing low-pass filter is outside the control loop. 



